Arthroscopic knee surgery has been accepted as the standard treatment for anterior cruciate ligament (ACL) reconstruction and meniscus surgery. Although regarded as a minimally invasive surgery with low morbidity, complications still exist. 1 Neural complications of knee arthroscopy range from 0.6%-2.5% in reported series. 1, 2, 3 The nerve most commonly injured is the infrapatellar branch of the saphenous nerve on the medial aspect of the knee. This nerve can be injured with an incision during portal placement or harvest of the hamstring tendon for ACL reconstruction. Motor deficit from injury to the peroneal nerve after knee arthroscopy has been reported in a few case reports. 4,7,8,9.10 Paralysis of the extensor hallucis longus (EHL) muscle has been frequently reported as a complication of procedures on the proximal part of the tibia, fibula or fibular graft harvest. 11, 12 It can be an isolated injury or part of a peroneal nerve injury. In our literature search, we found no reported case of isolated EHL paralysis after knee arthroscopy. The purpose of this report is to present an unusual injury from a common arthroscopic knee procedure.
Figure 1
Intraoperative view of the transferred distal tendon of the EHL (extensor hallucis longus) to the common tendons of the EDL (extensor digitorum longus) via tendon weave.
Case Report
A 14 year-old male sustained a twisting injury of the left knee while playing basketball.
A consultation by an orthopedic surgeon was performed a few weeks after the incident because of persistent left knee pain. Physical examination of the left knee showed a positive anterior drawer's and pivot shift test. A diagnosis of an ACL (anterior cruciate ligament) deficient knee was made and the patient was advised to undergo surgery.
He had ACL reconstructive surgery using a hamstring graft and a partial lateral meniscectomy of the left knee. The patient noted loss of left big toe extension a day after the surgery. The lesser toe extensors and ankle dorsiflexion were intact. The patient was followed for several months and had no motor recovery.
The patient first consulted our clinic nine months after the arthroscopic ACL reconstruction and meniscectomy. He complained of the inability to extend the left big toe. Physical examination showed an MRC (Medical Research Council) muscle grade of 0/5 for big toe extension or dorsiflexion. The lesser toes and ankle were graded 5/5 on extension with no sensory deficit. There were no other motor and sensory abnormalities. An electromyography-nerve conduction velocity (EMG-NCV) was done and showed complete denervation of the extensor hallucis longus muscle.
At one year after the ACL reconstruction, there was still no recovery of the dropped big toe and a surgical option was offered. Two years after the initial surgery, a decision to undergo surgery was made by the patient.
A tendon transfer was planned to restore the big toe extension. The tendons of the EHL and the EDL muscles were approached anteriorly, proximal to the extensor retinaculum. The EHL tendon was identified, transected and transferred to the common extensor digitorum longus tendons by a tendon weave suture technique under optimal tension with the ankle in plantigrade position. (Fig. 1) He was maintained in a cast boot for six weeks. He then started strengthening exercises for the transferred tendon-muscle unit with emphasis on simultaneous extension of all five toes. At the latest follow-up, at one year after the tendon transfer, simultaneous extension of the big and lesser toes was achieved with an MRC muscle grade of 4/5 for big toe extension. (Fig. 2) Volume
Discussion
Isolated paralysis of the EHL muscle or as part of common peroneal nerve paralysis has been reported in procedures in the proximal part of the tibia such as high tibial or fibular osteotomies, tibial nailing or fibular graft harvest. 11, 12, 13 Most of these paralyses were transient and resolve within a few months.
In arthroscopic knee surgeries, perhaps one of the most serious nerve complications is peroneal nerve paralysis. Injury to the peroneal nerve may be due to entrapment or nerve capture during lateral meniscus repair 18, 14 , posterior trocar placement 4 , posterior capsular penetration 9,10 or closed traction during intra-operative manipulation of the knee. 7 In cases of nerve entrapment by suture, release of the suture during re-exploration resulted in return of peroneal nerve function within six months. 8, 14 In one study 4 , there was a neuroma in continuity on reexploration that was resected and a nerve graft was performed. The authors suggested that the posterior placement of the trocar was the most probable cause of the neuroma formation. Other case reports showed peroneal nerve injury after arthroscopic meniscectomy alone. 9, 10 The authors attributed the injury from posterolateral capsular instrument penetration during meniscectomy as evidenced by a scarred posterolateral knee capsule and an unusually high bifurcation above the knee of the common peroneal nerve on reexploration. 10 Deutsch, et al., 15 investigated the anatomic variability of the peroneal nerve bifurcation as a possible risk factor for nerve injury in knee arthroscopy. They studied the anatomy of the common peroneal nerve bifurcation and noted that in 10% of the 70 cadaveric knees studied; bifurcation was noted to be proximal to the knee joint with an average distance of 7.5 mm. Most bifurcation occurred at or below the fibular neck in 84.6% of cases. In the remaining 8.6%, bifurcation occurred distal to the knee joint but proximal to the fibular neck.
A literature search revealed no isolated injury of the nerve to the EHL muscle after knee arthroscopy. The case presented here therefore is an example of an unusual injury from a common procedure.
The nerve to the EHL muscle as studied by Elgafy, et al., 16 showed that the mean distance of the nerve from the deep peroneal nerve was 5.9 ± 1.7 cm distally from the most palpable point of the fibular head, with an average length of 5.0 ± 1.8 cm. However, they also reported that among the thirty-three branches of the EHL that was dissected in thirty legs, twenty-seven (90%) muscles had only one innervating branch.
A full explanation to the cause of the isolated paralysis of the EHL muscle could not be established. There were no surgical scars on the proximal lateral aspect of the leg that might be a cause of the injury to the nerve of the EHL. The injury might have occurred at the level of the knee joint where a capsular instrument penetration during meniscectomy was the cause, as reported by some authors 9, 10 in addition to a possible high bifurcation of the common peroneal nerve. The peroneal nerve is posterior and deep to the biceps femoris at the level of the joint line, and the inferior lateral geniculate vessels lie along the posterolateral aspect of the capsule at the meniscal attachment. Injury to the peroneal nerve was at most partial, and it is possible that the fascicle destined to innervate the EHL muscle was the one that was injured.
Some authors emphasized that a thorough understanding of the anatomy and anatomic variability of the neurovascular structures about the knee is essential in order to avoid neurovascular complications during knee arthroscopy. 4, 10, 13 Flexion of the knee in 90º or the so-called "figure-of-four" position should be done when arthroscopic instruments approach the posterolateral corner of the knee to decrease the risk nerve injury in cases of capsular penetration since the neurovascular structures are more distant from the knee capsule in this position. 2, 5, 16 Likewise, caution must be exercised when motorized instruments or arthroscopic forceps are used in the posterolateral aspect of the knee.
In summary, this case highlights that even in common procedures such as arthroscopic ACL reconstruction and meniscectomy, complications do occur. The most devastating complications are functional loss to the foot and ankle because of peroneal nerve injuries. General principles in knee arthroscopy should be observed in order to avoid such complications.
